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(54) TESTING DEVICE FOR SEMICONDUCTOR INTEGRATED CIRCUIT 
(57)Abstract: 

PURPOSE: To detect the delay time of an integrated 
circuit and determine the AC characteristic by 
comparing the output signal of the integrated circuit 
measured by a comparing means with an expected value 
plural times synchronously with its strobe signal every 
test cycle. 

CONSTITUTION: According to the test start signal from 
a pattern generator 50, a timing signal is outputted from 
a timing generator 51 to the circuit 50, a waveform 
format circuit 52, and a comparing circuit 57. The test 
pattern from the generator 60 is shaped by the timing 
signal, and outputted to a driving circuit 53. It is 
regulated in level by the circuit 53, and outputted to a 
circuit 55 to be tested. The comparator 57 compares the 
output signal of the circuit 55 with an expected value 
contained in the signal from the generator 50, and 
outputs an accord or discord signal. To measure delay 
time, strobe signals are successively generated at a 
predetermined timing from the generator 51, and the 

expected value is compared with the output value of the circuit 55 to be tested synchronously 
with the timing. The delay time is measured from the comparison result. 
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titcumm^kt. u-<.)ii)mm.i*x. ^^ttii>^=mw 
#t>^tl^^.■rs^^•^f->lfcSfeS5 o*i^>©^^•^»->^t■^^c 

10 A c!^<D ^ ^Mi*.siii8S 5 5 <ommmriim'm'ri>m 

[0 00 5 ] E12«. miXm$tl^mim^5 7<DJ: 

20 ~C H n ^rlSJB^JCifcgJf J^^tf ^ /cto> tatSHSS 6 1 , 
tbl^^lSlHlSS 6 2, 3 U- d» 6 3 VZK^fj-^^^m 
#«nfi-r-:>*-2.o tiTOlftB^-C». tbiKHeSS 7®n 
<lCD#Affi:»3©-^*ISf!lv-r S i # 1 ~ n 4«BS b 
r*-r„ /ci;t«»i^flft#E V l-«-EVn». 
^. i I? E V i ^ * , 

[0006] />'*->?6^@JB5 0». tsisiili^e 1 tc 
r KUXfi¥ADR*fctl;'3L-C, isttlHlsse itc^ia^s 

•7>;d/(i^MASK<Dffl=£tiS-r.5>. vji^i-fi-^MAS 
30 KW. tSWI|^@8S5 5CDa:t)ffl<t»i^<i«#EV©fii<!: 
^rJ:b«5*iI^-r?.*^5*^?rftlJta)-r^/cest)©«^-C*5. ^ 
'f5>e!^^g£(HlS85 1«, -'•?i>">I6^[hI8S 5 0*^6© 
sfiiiii*&m#START{CJ:o-C. Ha-r^-fi^ST 

■5. 

[0 GO 7 ] «S?ilI51K5 5*ie.©ffi;>J«#CH©fii 

-U'-;;I/-C*.i)*>©fiJS*s?T*o*a-So 3>>'n*U-$6 3 
a-C(i> .-N-f U'<JU©U#t^fiiVOH<tai:^{i-^CH© 

- U'<;U© # l,»fiiV O L <bm*M#C H©«ii©J:bl8 

*nfton. a:^ft^©{B*5L/*i^fflvoLJaT-c*n 
tf. R-U'^;i't*ij5£3nai;^fl-^CMPL*«m:^3n 

[0 0 0 8 ] hb^^iMlilSfgS 2ti. XhP-T'fi-^ST 

Btc^wuriatiiaisse i *>6©wmiafi-^Ev©(iii 

3>/\-U-4f6 3*i60tii;^(i-^CMP (ft#CMPH 
50 JBjrCJ'd^CMPLOi^) ©ffii©J:b®'&m>. *n 
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flit u-c-'<^»->5%±iHi885 o^ai:h-r^, utcHi 
o-c. :^-am^F A I Lomni r 1 J ji^e. r 0 J (S 
tcit roj rij ) {c^^t-rsi^©;^ ha--;^fi 

$n. Aci^*aiJ3£T^ci3i5rt-5. 
[0009}S6«. 02 v^s:^tii>m^<DtmnM^ 
2©m^[Hi8S0-c*^>. ^sf^iBfi-^E v«. Jit;?® 
m 1 oA:;^«B^S{cA:tJSn. Wf^KSff-^E V itbiS-T 

atRsn. .jiiRiii8Siow:^jJST-Y*>6ffl:^i3n. wf^ 

[0010] EX. ORy- h 2(3:, K^^fSlft-^ E V CD 

r 1 J 36>om:^j<i#CMPH©fii*i ro J 

o'»i?#fiifi-^E v<Dfii*5 r oj *^-5ai;^m-^CMPL<D 
«i*irij©<bt. EX. ORy- h 2<Dm:'3ST©fli 

» rij ANDy-h3«:«. EX. OR^- 

n. vXi'ft#SlKMASK<Dfii*i r 1 J <Dt^(0^, 
EX. ORy-h2©UJ:^J». ANDy-h3*/rL/ 

D7 •7:7'7n -:'7'4«. A:^^^DtcA:'3 5n/i:AN 
Dy-h3*>6®Hi;'3«:. A:^3^^=-CP{CA:^3nfcX 

ho-:7'«^STBK:|3jJWL/-rv^»g^'r-6. rtat^^. 
mnmmn e v ©fa i ?*i*®^iiig8©tH;'3ft^ c m p ©fit 

0-C^y5^-r-S. :^ ha-rr(t^STB3!»iA:^J«S^CP 
(cA*$*i;fc<k*. W^fiim-^EV©<S<!;Mi5t!»lHli^® 

— Slfi^F A I L©fii7>s r 1 J {cfe»3, — SS(0/tJS^« 
^-Scft-^FA I L©jBt* roj ccjjcs. -^©^-Scft 
^FAIL©fiiii. y-mnRESET-h^Ktliti 
■SSr^^Sn^., V ■y:7':7n-;;:/4©A;^ 

^RtC'J-bs; Hi^RESET*SA*$nS<!:, 

gscfi-^FA I L©ci« ro J {c'j-fe-:; hsni, 

[001 1 } 0 7 B?jS©^^<^fill8g©l^l^^ii: 
*ffll.>r. «KillllK5 5©AC4$tt*?fJ5cly/cil*«* 

mtin. mmicumMs.. finite tftss;iaHiss5 5©ai;t» 
©jisiB^ra^fdmms. /ciiLti, fSissBEe. o 

V(C4Bl-tSAC!t$t4©i^*A-7*a-;. h€rfPfi£-r.51i 
^. 3!-r, M«illilSS5 5©m®mE^6. ov;c^^ 
C/. AC1$tt*a'JS-r-5;^ hcz->^<l^STB (b?j£© 
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ft-^) ©^^^ W5>y%20ns*^62ns B^HflStC 
1 OOn s$r^{b3-tiS. ;^ ho-7'<t-^STB©l% 

L/cJSi^. ^n6©ffl*i-gj-r-5*>s*^€:a-rsj^©T 

-SSCM^FA I LCCSftJCEU-C. :f-Sc©ti^« ". " ^ 
r, 5. 8V*ie>4. oviro. 2 vr-otsjs®E«: 

10 111885 5 ©#m?!S^Etc5fttt.tSil®K^HI©i^. "T^c 
<D % A c #tt*«'j^-r -5 C i *i-c # 4 . 

[0012] 

[^BjdJ)®8il.J:^<!:-r-5iSia3 B>r^©J:^>«:. $£*© 
i|ijg*mSleISS©5«il^grt3:, J«ii?il[518g©ACl$14 

h?:f^^-r^.i®^. s^)®^ji«cc4 1 ni-r-^, ^ h 
CI - ■:fm^ s T B {CIS] j« u xm^m tmfimt^ tm.ir 

20 ©JSTSmaaSSEE (4. 0V~6. OV) 

0-'N-7y-^©fK*5^g|5n 1 *<3. Vfclfi-^XU^A 

-T'D h^fpsKf S/C&CC4 1X1 1 = 451 mmm 

[0013] '^^^(D^'iUl^ =>. i^-^n V h^f'PES-r 

fc*©«ffl©7-ni^7A=&gg|6b/t»). ^^«^«|51IIS 

-5. s^c, V7 h'?3:r©ftffl«:S?)STsewt:-. 
F'?xT©*-rea&a<j«c;^ ha-:?'ffi^©l±J:^4»-Y3> 
30 y%^^T5ii«:®i^g*>**. L*>L. i«®iffl©;^ha 

■reJ:^{CL/-C^>. 85rKE®iSil1^--<'i'-'l'©lsllK[Wl5lD-C 

[0 0 14] $P>fC. S?l^©AC!|$f4©fPffl5{*, 
lHlSS©SiK© f >iK*>-3«[fi©iH S cc ^ -c tf fcn <b © 
r. AC^tt©f¥ffl5ic^J;*c«:B#M*B-r€.. 

[0015] *l6l«©gfl«J«. «!i*©^lHlgS©AC?$t4lit: 

i^=&5SB#rB"iT-ff ^ c i ifix^ 2.*jS(*^iHifS©i3SiiS5 

40 [0016] 

i^8©A;^«^^^cA;^)^I-^^^^^. BfriB^I^(*m«lHl8g© 
m:*j4i^-*«6©a*M#*tsiuiL. B>rfBA:t»s-^K:j*-r 

!Nfttiis:K4tf^#j©(*^iH]ss©i*©i^SK:*jc^-c. Btr 

iB*^Sf*^l!all8S©A:b^a^^{c. ^«!)^toSA;'j(t-^* 
ie4^»*«^BlHI88©tB*«^^^A^ 6©Ul;'3m^ i^a^to 

50 >ifxa.m-ritm^&t. iftw©^•^^-r^'-'^-c»K 
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•y-f e^;i'rwf;*ii-9--f ^'ii'«©i!rfBAC!|ftscDa!i5£ea*& 

:?"{i-^%B5iel:b$5^K(c^^ 2 h D - r/^^^ia lo 

gijfeis®5-!^--Yi'jue(c. HiiiBA:^»fi-^, mmmm 

[0017] 

ai!Fffl*jJ:iyfffina#fii^fffl4m2 h a -:/^*#etc^ 

[0019} tbliJ^iati. 4izg»^IiIS8A:>60tB:t;ft 

■^*i<fccxm2 X h a- >^«-^«:|5i»it/rJ:tlS-r*. 

[0 02 0] u/cAJ-p-c. —^m.mMmitCmv^o:><k ^ ic 

t^-^ i/ji'tcii5FJt«8-r-s«^tcj:k^rjs®NFra*s«Fra 40 

[0 02 1 ] 

mmm] suj. *^Bg©-iisst?d©¥5i<*«sieiss 

C©i|sa?«:IBS08SS5!g^®«. i|i3?<*««|5|SS© 

AcmiU^m^^ts^m^'n^. ^>-f->i%^g5 o*> 

6©l4®IPgJ&ft-^(Cj:-5T. f 5>y^%*£g5 1*^6 
hllKS 2fcJ:CXI:bl5lal8S5 T'^W^jSn?). ifiJB? SO 
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*~-7 y h5 2«. /^•4'->^^g5 0*^6©«®^^^■^ 
iUt:^aiill885 3tcm:^irs. ii«llllS5 3fCA:b3 

ns, 'Xtctt^SSTB. «KK@SS5 5*>6.©W:^3« 

mffli^rtbfjt^. -en6©ffl*s-sc-rn«-a<t-^* 

[0 02 2] C©i}iJSf*SIWlHlSS©iiSJg^g«C*5l^-C> 
A C^tt© ^ •^tS^.illslSS 5 5 ©jl}lB#p^ ( Aj'jiS-? i 

ffi;'3jg-?i©ifflt?©«-^^jiji^ra) ^mm-r^m 
a? ^ 5 > i'lg^s 5 1 tft htkmr s^*3Ea>5 4» ^ 

*> % ^umm& 5 5 ©ui:*j«#©jKs^ra *a'js-r * c 

[0 02 3] E2«. HI r7j^54T,-S.tblxlElS§5 7©J: 

5 7 mmm'^ 55*^ ?)©^t!{© n ^i© m;^ c h 1 

~C H n 4|5]B#{clt«J«S4tf ^ tab. %mMm 6 1 , 
J:b®*lJ5Elil8S6 2 . 6 3 {CAm^-TSSit 

mtnm-rr>$>^^. ^.TCOSmVit, immmb 7©n 
ffl©SA W:;^®^€:i|tffi;t- * i ^ 1 ~ n ?:®a§ U 

■cs^-r. yt4A«»i^fiift-^Ev i~EVn«. i^-r 

[0 024] >'^•^^">|i^[51S§5 0«. fBtallSSe 1 iC 

r Kuxfi-^ADR*ffi:^L/r. lettlsIsse^^Hc^ftS^s 
tirc>4M«!J!£Iel8S©»!f#ffl(i-^EV©4i, *i.i:C>'-5'X 
i'ft-^MASK©fii**i5£-r.5= vXi'ft-^MASK 
B, IAi«®llH]K5 5©m:^Jfiii»3f^fiifi-^EV©fii<«;?: 
l:b®*iJS-r43!P5A>*ft(ltai-S-Sfc»©ft#-C*S, f ■{ 

i>if^^m^5 lit. ^^■^f->%^li]ss5 o*^p>©fi? 
4-3E^t««K:^3-&. J:b*5*"JSIil!S6 2 '>>m:^j-r 
[0 025] ai*iiiHi?85 5*>e>©to:^<i-^cH©iii 

-U'<<;jbT'*S*>©*l|)£**?ft)tl5. 3>^'!U-5j6 3 

a-C«, >'NWU-<;l'©<!:#l/^t>fflVOHiffl;'3ft^C 
H©ffl^©l:bl5*s^f*^^a. U:^3m-^©ffiAJL#C»{iiV0 

- U-N.;KD b IP Ir^fiiV O L i Hi;*3«-#C H©fiii©J:b® 

[0026] J:b«J*IJS|5|8S6 2 X h a->^{t-^S T 
BtCRIfflll^-CietSaHlBSS l*^6©»!fif«im-^EV©fiB<h 



[002 7 ) laSB. H2-Cin3*l4*%qB©Jt®*JS 

I5IK6 2©fl^liIKia-C*)«>. »!^ft-^EV«. illR 
leISS70©A*^^-S{cA;'33n. Wt^ffiM-^ E V ©fii 
*irij©4t. =i>AU-df*.P,<Dm:^«-^CMPH 

«9^(iBft^EV(Dfil*i ro J (Oi^. :3>>'^•^-5'*»6 
(DW:'3m^CMPL*ijlJR3n. iMtRHSST 0©W:^ffl 

[0 02 8 } EX. ORy- h 7 UJ, Wf#fiift-^EV 

©£i <b «g^fii <b J:t$5-r S tH;'?^-^ C M P i (D:^-m.^^ 

ta-rs. rrst>is. mnmm^Evoym/fi r i j d^-pw 

:'3M^CMPH©fii*5 roj *Jcl:!>'»!fffflM-^ 
EV©iii*5 ro J *i-:)ai:/3ft#CMPL©ffi7J5 r 1 J © 
EX. ORy- h 7 i©m:^fi-^ffl« r 1 J i 

ANDy-h7 2tC«. EX. ORy-h7 1*^ 

m^^MASKOmtfi ^ 1 i <OttiC<D^. EX. O 
Ry-h7 1©W:^«. ANDy-h7 24/hL/T. D 20 
7y •;»y7P -;>7'7 3. 7 40#A:^J»7-DfC-%^;t.6n 
5. 

[0 02 9] DyJ y^:^uy^7 Sit. X:>Mf-Dic 
lhCP(,CAt}Bh,tc:^ ha-T-ft-^STBECCiDWo-c 

^ i';Kc*jWS A C#tt©SiJSP^ji&B#S"l*^6©«A31iS 

(c. -SffijfaA fr-5§<ai:^;$n5. c©^jS5iB# 30 
rat ejin/c^-Y5>y««r«:fci,^r«, ^icMs^iiiai 

[0 03 0] f^Ct)-^. »!f#ffift^E VCfiiiMt^illil 
SS5 5©m;tj(t#CMP©iiii:©Jt«?*IJ3eL/fcig||*. 

ha-:?'ft#STBECc|^*iO-C5 ;^ h n 

-■:7'ft-^STBEAi^^CP«:A;'3?*a/c<i:#> Rgftfil 
E V ©fiii tSlilli^lalSS 5 5 ©m;^fB<!: *i^-S(©lS 
^> ffi:t>iffi^=-Q*^6:^A<i^FA I LE*sm*§n^). 
SfcD7 y v^ya-vrfi 3©A:^^8^^R^c y-fe hd 4d 

-^RESET*SA::'3Sn-5<!:. ^M<i-^F A I L E©ffi 
« roj (.cWSitStli>. 

[0 03 1 ] ^tcDV V y -fy a y -fl 4it. A^JJS^ 
DiCA:tj5n;fcANDy- h7 2*>6©m;'3{t#?:. A 
:^Jg^c P ccA;'3 S n/c;^ h n - s T B s tci^W 

[0 03 2] C:©X hP-yfi-^STBS«. tel^Slll 
885 5©AC#ttK®^8${c^iii)S*6nfcBMa©l«i5-y 

isss^fffl t s mtitc ^m^xi^it -< t> ivs 50 



!»eg¥6-3 24 1 1 8 
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t s mvtc^^ 5 > yiilH?tc*ji,ir«S«:aK.^iHlS8 5 
5 ©»i^fiiita*ffii i * 0 . c ©^iffl t s 

«. l!Si«il0K5 5©f±M^cC<i:75>^>?J?>^7!»>-5t:(,^€>. 
[003 3] U/cdlot:. Si|-t>--< i?;USCC2o©X h 
n - sTft-^r^j:*)-^ h n S T B s t ma© ;^ 
ha-:?'fi#STBEi*stH;^3n^.c -X^c'^mm^ 
E V ©fB <!: tftliCiJIil SS 5 5 © tB;>3 li-^ C M P ©ffl <b ©th 
f5*iIS0fcifelR*. ;^ ha-:?'m-^STBS«:i§i»!iyr 
v-v5^-r^. ;^ ha-:/ft#STBS*i^T^CP{cA:^ 
Stlfci*. W^^^i^EV©ffi<!:MiS,K[l!^S5 5©tB 
:^<iI<t*s:7^-g(©iS^, m;'3Jffl^St£Q*^6^Mm^F 

©A;^J^^S{C-fei. hft-^SETAiA:'33nSi. 

{t#FA I L©fii(s roj (cfflWftsn^*. 

[0 03 4] ORy-b7 5«. T^—^m^Y A I LE 
Sfcti^:— S5cfi-^F A I L S©©*^ r 1 j tcAjrSi, 
-Sfcd^FA I r 1 J ©fii-ctH;^-r«.. " 

[0035] 04«. S2t?7S3n-5f 5 >^^IhI 
8S5 1 ©J: i>m^7fct. »^-CH^ 

ft:a5^8 0». ^flBjoSlirg^llJCjotirjejJDb/cfe©^ 

088 5 0 6lit:iira*6m# S T A R T*J#^ ^tiS t , 

luiiB© A C s^ttlS^©!^®!-^- -f JMC ^ A C !itt4 * 

#MCL*5%^§1i-. xhn-trstB:f3ll?S8 6*sJ:!:Jt 
;^ hci-:/Etti:':llISS8 9'^ai;>j-r-5. 4fc|3iB#{c, ^ 
i/(t-^CLK?rP^ hc3-:7'StH::^(18§8 6*iJ:0-J^ 

|Hi888 2*jJ:c;'xhn-:/EtH:'3[5l5g8 3«. ;^ha- 
STB©W:^^'('5> y©<B*-?«f>«®rt8») 0 , 

[0 03 6] ^>'i»->^lel885 0K> fSi|-y-'< i'Jl'JC 
*jW ^.buM©:^ h n - r/'ft-^ STBS ©ia''J^3®SB#M t 
s te J:c;f^^ h o-r^-ft-^S T B E©fi;*dl5iB#ra t e * 
94S-rsi. 'en6©e^?p^©fii«:mTsr h-u;<ff# 
RTTC^x hn-ysgBtf.lsl8§8 2*iJ;i>';^ ho-:/ 
EieitlBi888 3'vj±i:f)-r-2.. ;^ hP-:/sieitiHl 

7. h a- :/Eieif.lilSS 8 3 ». jSIR3 nfc*©fii*jlSSt 

[0 0 3 7 ] i>:{c;^ ha-::rsa:t»liI8S8 6«, A^3 
nft:«/hilJIB#ra t s {C*flD-r-5fii*«t- fil*. U- h 

■e©*'?> KiiAiOtC&o/ci*. ;^f-P-7'SW 
:^jlHl8S8 6*>6:^H3-':^^3lSilUK9 1 )&^tT. 
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ha-:/(t#STBS». U- f- 5 >yft-^MC L 

[0 0 3 8 } X hn-yfl#STBS. xhn-:/^-^ 
STBE«. i'P>;> 5'CLK{Cli)»il/rtB;^3nSt:f*a 

9 2^cJ:•o■ri)Sle*^f ^. 

[003 9] AUi?;^^! oo«> BUi;';^*ioi® 

■c, Auy::^5f 1 0 0»B ui;^;^ir 1 0 1 i<DflDBtO:rc 
mc. AUi>;^^ 1 0 ooiS«B L'':;';^if 1 0 icDffl-r 
ottjnr -s, «D©si 1 0 2 w> a i^i^^^ i o o i a u 

;'3-rs. A ui^x^? 1 0 o<Dfii«« *i]»it«Mfc*s(,>-rii 
o^cigi^snrc^^. 

[0 04 0] »n»^8 5«. X hp-T-siettiiiKe 2 
^Sl±i:^Il|{88 6(cffl;^-rs. j«»il8 8», XhP- 

:?'Eiatg(ii88 3©a:^ffl36>6JBi»gi 0 z<Dmt)mi 

[0 04 1 ] Lftifi-z>-C, AWi^X^f 1 0 0 tB Ui?X 
»1 0 1 <!:<D»Ptl=&U-h*>^ 2>i'MCLfC|glWL/-C 

tf 5 CiJCioT. U- h 5 >i'MCL(C[B]XIU-C 
X hP-:7'S[lSS8 2A^fbmtf$ni>mii:BUiy>^^ 1 

0 1 ©fii-ro^ffsn^. cntcj;->r. xha-T/s 

ai;^7lsl88*^6tt:^3n-5X hP-tT-fi-^STBSl*. « 
i' Jl-SKSfrj^WS/hjiSBtK t s mtitci' 5 > 

i^*>e> B ixiJx 1 0 1 o{ii«:>ptjcc;r -5B#raA t ^-^a 
<a*3n*. s/ci^«{ct.r. xho-:rEm:^ioi8S 

5!p6IB;^;§*1.SX hP-:/m-^STBE«, i3^-9--<i7 
HA fro^< tH:t» 5 n*, 

(0042] 3>Fp-5'105«. ttlSt|g8 5, 
US 8, ttlgtSl 0 2. A L'i^Xi' 1 0 0> BUi^X^ 

1 0 lJUi'iSIJ'iSSl-r-S. fJSt)^. 3>hP-5105 

^^•5^->f6gfelli^g5 OjOi^CDT KUXfi^ADRK: 
<fc-oriSi|-!f-ri';l'. X hP-:7'm-^STBS*JJ:!>'X 
h p - S T B E <DUJ;^ 5r ^' 5 > yj^c t'CD A C!t#i4 

[0 04 3] ia5«. 01~S4-C*§n4*#£BjCDiii 

roj *>6 r 1 J ©ustwavoHfofc-ss-cwlLi*! 
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AC ru-hTACj ito) tti>. ^um-*}- 

SIJ©«fi§l9::£*m>> ;X{cu- hTAC«:*ii,>-cj||^{c 
AC4#14©a'JS*tf ^. b/cTiior. C©U-hTAC 

«:*jW4IW^fii(t#E v©fii=& r i j *>ov^xi;ft-^M 
A s K©fii?r r 1 J 

[0 04 4] BiTj^CX hP-7'(i#STBS©S/hjl5I 
B$ra t s . X h O-^^^m^S T B E©fb^ii5Iffi!fPa t e 
10 05-CiJ^$tl-SJ;^{CU- hTAC©^*&B$SlIt m 
1 ^atHi 0^18:^3*1^. CCggj^KJglJt m 1 «. W. 

A^f •siss^fi^i c®ra>S8#sij t m 1 nmc^m-c 

mtj^ti, *ne.©B#raraiig5J?'i?)^A>-5rt,>s©t?. 
^gij t m 1 immt-r^t&mmm^<Dimmm^mmf 

[0 04 5] itcmi^(DX bu-^m^ST BCDsSmV- 

■r^ct>^U'-hTAc«©a;'j5''r5>d' 

20 «. ia5f7SSn-2)^'5{C©?7]©U- hTAC{C*J(,>T 
«S/hjliiffi!Fra t s (c^tjCf ^B$^|T s 1 

©X hP-:/<t^®U- hTACfi©5»-/ 5 '^tr<DMti 

mm\tAtv^6<DV. >>:©iS®i?--f i';i'-c©u- hT 
AC«:*ji^-Sx ba-:7'fi-^STBS©ttl^af-^ s^i' 

«. mmr s 1 i •3 B#raA t snr . mnr s 2 

0. X hP-yfi-^STBE©ai:^^f-^ 5>i't3:, B^giJ 
T e 1 J; SD B^RSA t ^ 0 . B^giJT e 2 {CAdrS. JW± 
©J: ^ U > m^X&mmV- ^ f JVCDU - [■ T 

30 ACWtcx hP-:/(i-^STB%tU:^-r«>. ■ 

[0 046 ] ACIfttiSS^^tf ^JS^, MiSi^lHl88©li 

hTAC«:*j«,>rxhD-:^<t^STBS*^SilTs 1 

VtiitlL. •e©<!:^©tb:t»fi#CH©<l*5. »i?$fii 

rij 6-mn^^m^<Dm&ii'i7i>. c<Dttit. m 

S-c^n^tiSJ: ^{c«ii^il{i#E V©fii-S:l/^ci,»© 
r-. ^— Stfi-^FA 1 LS©fii* roj icoxm:fj-r 
X h p - ym^ s T B E ^B#siiT e 1 r-ffi:^ 

L.. ^©<!:*©tti;^(i-^cH©{a*5. mnmEv<Dm 
40 r 1 J i-gsc-r€,*^s*>©*ii»f%tf^. coitw^fi 

ft^EV©ffli— Sc-r-2>©-C. gcM#FA I LE© 

ffi* ro J t,ci,xmt)-r^, 

[0047] «±©J; 'JJSjfflS*. &U- h TACSK 
XhP->^ft#STBS?:B^SlJTs2. Ts3. Ts 

4. •••«:ma:t»L/. U;^ffl#CH©fiii«ii^ff#E 
V©ffli*i-S[rsS-CISjg-r, SA:X ho-:rft^S 
TBE?:B#^|Te2. Te3, T e 4 -(OlH'^Cttl:^!^, 
mtlfmc H©«i*s»imSfi^E V©{ii<t aj-s l- < 
^C-5)S-CiS8ii-r. C©MS©*-C. XhP-7'fi-^ST 
50 BE**. ^?n)Te7{C*jl,»-cai;>3$nfciff. ai:^3ft-^ 



(7) 

U 

oHWTwis^u. »3^fiifi^Ev®fa r 1 J t-at/ 

>it,>. C©<b#. am-^F A I LE©fii r 1 J <!:i&: 
0. iScfi^FA I L*! r 1 J {c/iS, 
[0 04 8] O/cA^o-C. ;^ ho-:7'ft-^STBCDai^ 
BiSSiJT e 7 *>6ttSi:ii|5||IS<iWl®I^HT D3*J*$ "3 . 

^imiSStclSSE 2 n i^cmmiltc tel:f ^, A C ^^*55j< ^ 

E*''^•v^-5'<!:'r^.AC#f44*^{)-5C^*^r*4. *io 

iS:*cjKiBi5Fra t e = «-'jNjlSB#P^ 

At : ^i^-ymomtmm 

n : iE<D^&. 

$/c. ;^ h D-:;'<I-^STBS*/c{3:;^ ha-'T'M-^S 
TBE<DCi-rn3!p©ft#3!)ia;'3Sn/cli^. :7*'{;l'ft 

#F A I L*s«^m3nfci«f> m©sagi**ii»r-5:& 
fii*5 uiav o H s ;rc« L ^ i^fflv o L (c^-ffcTS ) 

CB$fai*?lC*JWSm;^<l-^©3l»*J2|5I«±*.SJii^ 20 

*Sti^tC{i. X hD->^fi-^STBS<!:;^ hci-:/(i 
^ S T B E ©ffi:tl 3f 5 > i^i Jjs-a-r S * t?jM5£rtl 

[0 0 5 1 ] 

:A:jl^^B#ra50^e>m^iiffi^ra•r-:>pciB$slI*J<J:o'«/J^ai^ffi^ 

S»S^(slS8©tB:^ft-^i»i^fiii *-€-©:^ h a - yft 

•^cciDffl u r#s^;il•t^ -c ;u«tc 2 iii-r-^tbi^-r 2. c i 

«: J: o r . ^©ili^ft^aiigjSOjKiNFM^^B^M-C*! 

tb-rsci*5-c^. •e-©Ac#tt*^«)Sc<b*s-c# 

So 

[0 05 2] cntCj:o-C> i|i^^*»«lHl8S©A C!^f4 
iiSiJ^JiB^W-ctf 5 c iAJ-c* 5^«t«®@?g©iii:il 40 

[ISM©fSW^i$tBJ] 

[Si 1 ] :i|:^i|»©-^£&0!l©i|i^f^«li]SS©^SI^ie 
©SmB<3«fi£*^-r:?'a y i'H-CAS. 
[112] iai-C^j^3n-SJ:ttfi!®?S5 7©J:«3i*M^J:Sa 
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[0 04 9 ] Ja±©J:^(CUr, U-hTACSfC. M. 

>m}mfsi t s *jio'S:^iSji^PB'i t e*i6^raA t r 

o^{fc3-a-C2-?©>^ hP-:^«-^STBS". STBE 
^m::>3-r S C iCc J; o r#N^K:5@t»B#fffl-CA C#i4?rfiiJ 
jg-rscidf-c*.?.. S«>^<*©SCiit^-C^>. e£*© 

i|£^©l^m-CAC<t$14'&S«JE-r4C<!:*i-e#-6. C<Dt 
;^ho-yft#STBSiXha-yft#STBE 

tci>iie©KifiS* 4>:te-i±r t> 5. 
[0050] 

. s +A t X n - ( 1 ) 

[H 3 1 la 2 -C^S nS2ls^HJ©J:b®!*lJ«lBlgS6 2 ©« 
[04] S2-C^3n*5f-/5>i^%^liIifS5 1©J;0 

[US] iii~ia4-c^3n**i%H^©^ii(*^m[Hiss 
oi*.^^s;*fflt>-c. i!sa'j^iHiss©ii®B$pa:&^j?)^A 

C ^$14iit:^?rif o /tJi^© A + - f- T?* 
[06 ] fie*©J:bM«SlHl5S6 2©m^lH}SS0-C*4. 

[07] mja!©¥^<*aifi0ss©ii»:«i^g*fflo»-r, ts 

■5. 

[tf#©iftBg] 
5 0 -'>-5f->|gafeS 

5 1 5f-r5>i^i6afeii 

5 2 * ? MUSS 

5 3 ,|g«i|ElSS 
5 5 Wi^mMf& 

5 7 immisi 

6 1 fBttllEg 

6 2 i:b$j2^Mfi)8S 
6 3 =i>^>-U-5r 

8 1 v~v^ ■< ^iyif^^m& 

8 2 ;^ hci-:?'Sialt[il8S 
8 3 ;^ ha-:/Eiami5|8S 

8 5. 1 0 2 imm 

8 6 X hn-7'sm:t>[Hl8S 

8 8 mn^ 

8 9 Ha-r/'Eai;»3|5I8S 

9 1.92 X h n->^S:jSlglal8S 
100 AUi^;^i' 

10 1 B Ui^;^* 

105 3>ha-5 
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[112] 



51 
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71 
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D Q 
.CP 



.FAIL 



START- 



51 



MCL 



CLK 



^81 82^ 



RTTC 



/80 



50 



E 
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101 
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Udr — 



4^ 

±1' 



85 



83 



IE ? 



68 
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91 
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